Introduction: We describe the case of a 79-year-old Caucasian Italian woman with a transient basilar occlusion monitored by transcranial Doppler, with subsequent recanalization and clinical shrinking deficit. This is the first case of transient basilar occlusive disease diagnosed and monitored by transcranial Doppler. This case is important and needs to be reported because transient basilar occlusion may be easily diagnosed if transcranial Doppler is performed. Case presentation: A 79-year-old woman affected by chronic atrial fibrillation and not treated with oral anticoagulants, cardioverted to sinus rhythm during a gastric endoscopy. She then showed a sudden-onset loss of consciousness, horizontal and vertical gaze palsy, tetraparesis and bilateral miosis and coma. Two hours later, the symptoms resolved quickly, leaving no residual neurologic deficits. Transcranial Doppler examination showed a dampened flow in the basilar artery in the emergency examination and a restored flow when the symptoms resolved. Conclusion: This is the first case of transient basilar occlusive disease diagnosed and monitored by transcranial Doppler. We believe that transcranial Doppler should be performed in all cases of unexplained acute loss of consciousness, in particular, if associated with signs of brainstem dysfunctions.
Introduction
Embolic occlusion of the basilar artery has been described as a dramatic event, with a severe and even fatal outcome if occlusion is permanent, and with a more benign course if the occlusion is transient [1] . Nevertheless, there are few cases where the clinical course has been correlated with basilar artery flow monitoring. In fact, the diagnosis of embolism in the basilar artery is often difficult; in some patients, symptoms resolve quickly, leaving no residual neurologic signs, and neuroradiologic findings may also be unremarkable.
We describe the case of a 79-year-old woman with a typical clinical syndrome of basilar occlusion, in whom contrast-enhanced transcranial Doppler demonstrated the presence of a basilar occlusion that suddenly resolved, with parallel resolution of symptoms.
Case presentation
A 79-year-old Caucasian Italian woman affected by chronic atrial fibrillation and not treated with oral anticoagulants, cardioverted to sinus rhythm during a gastric endoscopy; she then showed a sudden onset loss of consciousness. She was admitted to the emergency department, where pO 2 saturation, arterial blood gases analysis, electrocardiogram and laboratory testing were all found to be normal. Neurological examination showed coma, horizontal and vertical gaze palsy, tetraparesis and bilateral miosis. Non-enhanced computed tomographic scanning of her head was unremarkable. The patient was then admitted to the neuro-geriatric ward, where an emergency complete ultrasound examination was performed. An extracranial duplex sonography of the carotid and vertebral arteries was unremarkable. A transcranial Doppler with suboccipital approach showed the typical pattern of 'dampened flow' (mean flow velocity 14.1 cm/sec; resistance index (RI) 0.62; pulsatility index (PI) 1.10) on the basilar artery at 75 mm depth [2, 3] (Figure 1 ). The dampened flow is a typical sign of recanalization in the case of intracranial artery occlusion [3, 4] . A transcranial Doppler with transtemporal approach showed normal findings on middle, anterior and posterior cerebral arteries bilaterally. The flow in the posterior cerebral arteries was normal because there was activation of the posterior communicating arteries.
Low-molecular-weight heparin at therapeutic dosage (enoxaparin 1 mg/kg subcutaneously twice daily) was started immediately. Two hours later, the symptoms resolved quickly, leaving no residual neurologic deficits.
A control transcranial Doppler showed restored flow with a minor velocity increase at the level of the proximal basilar artery (mean flow velocity: 68.3 cm/sec), probably an expression of residual stenosis (Figure 2 ). On the following day, the patient underwent magnetic and angiomagnetic resonance imaging, which did not show any parenchymal or vessel abnormality. Then a transcranial Doppler was performed and normal blood flow velocities were documented ( Figure 3 ).
Discussion
We report a case of spectacular shrinking deficit [4] in a patient with basilar occlusion, probably due to cardioembolism, documented by transcranial Doppler and followed by vessel recanalization.
The diagnosis of basilar embolism and occlusion is difficult in patients with brainstem syndromes with complete recovery and with no radiologic evidence of infarctions. The most common causes of basilar artery occlusion are emboli that arise from the heart, while atherosclerosis of the aorta and the vertebral artery, arterial dissection, patent foramen ovale, angiographic or vascular surgical complications are less frequent causes [5, 6] .
Deterioration of consciousness, tetraparesis, hemiparesis, ataxia, pupillary abnormalities, gaze palsy, and cortical blindness are frequent symptoms in patients with basilar artery occlusive disease [1, 5, 6] . Transient basilar occlusion can resolve quickly leaving no residual neurologic signs or neuroradiologic abnormalities, while rarely, transient basilar artery occlusion has a poor outcome if fragments of an embolus cause bilateral brainstem infarcts or large cerebellar infarctions [1] .
In our patient, the shrinking deficit occurred without systemic or local therapeutic thrombolysis, probably due to an intrinsic fibrinolytic mechanism, possibly helped by heparin treatment. As the embolus probably dissolved quickly into smaller fragments, it caused only transient symptoms, with no evidence of cerebral damage on magnetic resonance imaging. The evidence of basilar occlusion by transcranial Doppler confirmed the vascular origin of the clinical syndrome. The temporal relationship with cardioversion suggested the cardio-embolic origin of the episode. As the diagnosis of basilar embolism is difficult in patients in whom symptoms resolve quickly and neuroradiologic findings are negative, many cases of embolism in the basilar artery probably remain undiagnosed or are incorrectly diagnosed. In patients with acute brain stem symptoms and loss of consciousness, a rapid assessment of blood flow through the basilar artery is crucial. Digital subtraction angiography is the gold standard for evaluation of patients with clinically suspected acute basilar artery occlusion. However, this is an invasive, costly and time-consuming procedure associated with a small risk of complications [7] . In our patient, the deficit resolved spontaneously in a few hours, thus we did not perform diagnostic or therapeutic digital subtraction angiography. Transcranial Doppler was chosen above traditional methods because it is non-invasive and low-cost; furthermore, it allows study of intracranial hemodynamics at the patient's bedside. Using the well-established grading system for diagnosis of residual flow in brain ischemia [3] , we could identify the presence of Thrombolysis in Brain Ischemia (TIBI) 3 score in the acute phase (Figure 1 ), which turned into stenotic flow (TIBI 4) in 2 hours (Figure 2) .
Initially, transient occlusion of the basilar artery may occur with sudden loss of consciousness as the only symptom, possibly followed by deficits and brainstem dysfunctions. While permanent basilar artery occlusion is a severe disease with poor outcome, transient basilar artery occlusion often has a benign outcome, and thus possibly is underdiagnosed. In our patient, transcranial Doppler was useful not only for diagnosis, but also for monitoring and for prognostic information.
Conclusion
This is the first case of transient basilar occlusive disease diagnosed and monitored by transcranial Doppler. We think that transcranial Doppler should be performed in all cases of unexplained acute loss of consciousness, in particular, if associated with signs of brainstem dysfunctions.
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